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(54) Abstractive 

An inflatable safety arrangement 

(57) An inflatable safety arrangement comprises an inflatable unit formed of at least one preformed 
plastically deformable element 13, forming part of the periphery of an inflatable chamber, and which initially 
spans across a void 8, with an inwardly directed protrusion 14 at least partially filling the void 8, and a gas 
generator 9 which, when activated, supplies gas to the chamber causing the inwardly directed protrusion 14 to 
be directed outwardly. Preferably at least part of the protrusion 14 effects a rotational movement as it moves 
from the inwardly to the outwardly directed position and assists a recess <21, Fig 3) in catching part of the seat 
occupant. The plastically deformable element 13 may be formed of metal or plastic. Advantageously the 
inflated safety arrangement forms a raised barrier at the front part of a vehicle seat and minimises the risk of a 
passenger submarining on vehicle impact. 
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DESCRIPTION OF INVENTION 

"IMPROVEMENTS IN OR RELATING TO AN INFLATABLE SAFETY 
DEVICE" 

THE PRESENT INVENTION relates to an inflatable safety device, and more 
particularly relates to an inflatable safety device for use in a motor vehicle. 

It has been proposed to use many different types of inflatable safety 
device in a motor vehicle, including air-bags formed from fabric. A typical 
fabric air-bag, when inflated, is substantially spherically shaped. If an occupant 
of the vehicle should strike an air-bag slightly "off-centre 5 ', there is a 
probability that the occupant will simply slide along the air-bag surface and 
strike a fixed object within, or forming part of, the motor vehicle cabin. Such 
problems may arise with front air-bags, and may also arise with side air-bags 
when the impact is from an oblique angle, relative to the axis of the vehicle, or 
if an air-bag is positioned at an off-set angle relevant to the occupant, such as a 
submarining-preventing air-bag mounted in a seat. It is to be noted that a 
typical seat structure does not allow an air-bag to be mounted so that the air-bag 
will inflate directly towards the pelvis area of the occupant of the seat. 

Here reference is made to GB-A-2,357,466 which discloses a vehicle 
seat structure provided with an inflatable safety device, which includes an air- 
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bag made of metal. The safety device, prior to inflation thereof, is unobtrusive. 
However, when the safety device has been inflated, the safety device forms a 
raised barrier at the front part of the seat which minimises the risk of 
submarining. 

The present invention seeks to provide an improved inflatable safety 
arrangement and, in particular, seeks to provide an improved inflatable safety 
arrangement for use in a vehicle seat. 

According to this invention there is provided an inflatable safety 
arrangement comprising an inflatable unit formed of at least one pre-formed 
plastically deformable element which forms part of the periphery of a chamber 
adapted to be inflated, there being a gas generator to supply gas to the chamber, 
the said plastically deformable element initially spanning across a void and 
having an inwardly directed protrusion, the protrusion at least partially filling 
the void, the arrangement being such that on actuation of the gas generator the 
inwardly directed protrusion will become an outwardly directed protrusion. 

Preferably the inwardly directed protrusion is provided with a projection, 
the arrangement being such that on actuation of the gas generator, the 
projection becomes an outwardly directed projection on the outwardly directed 
protrusion. 

Conveniently at least part of the protrusion effects a rotational 
movement as it moves from the inwardly directed condition to the outwardly 
directed condition. 

In one embodiment the plastically deformable element is formed of 

metal. 
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In an alternative embodiment the plastically deformable element is 
formed of plastic. The safety arrangement may be incorporated in a vehicle 
seat. 

Conveniently the inflatable element is located within the squab of the 
seat towards the front edge of the seat. 

In order that the invention may be more readily understood, and so that 
further features thereof may be appreciated, the invention will now be 
described, by way of example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a sectional view through part of a vehicle seat 
incorporating an inflatable safety arrangement in accordance with the invention, 

FIGURE 2 is a perspective view of part of the seat shown in Figure 1, 
with the padding and upholstery thereof removed for the sake of clarity of 
illustration, and 

FIGURE 3 is a view corresponding to part of Figure 1 illustrating the 
safety arrangement following inflation thereof. 

Referring initially to Figure 1 of the accompanying drawings, part of a 
vehicle seat is illustrated. The seat comprises a squab unit 1, and a back unit 2. 

The sub-structure of the squab unit is formed from a metal plate 3 which 
comprises a first generally planar region 4 located towards the rear of the seat, 
an upwardly and forwardly inclined region 5 extending therefrom, the inclined 



4 

region 5 terminating with a further horizontal region 6 located towards the front 
of the seat. The forward edge of the horizontal region is provided with a 
depending substantially vertical extension 7 of the metal plate 4. The 
combination of the planar lower region 4 and the inclined region 5 define a 
substantially "V"-shaped void 8 defined between the sheets. 

A gas generator 9 is provided which is secured to the inclined region 5 
of the sheet 3. The gas generator 9 communicates with an inflatable air-bag 10. 
The inflatable air-bag 10, in the described embodiment, has a rearmost layer 11 
which lies adjacent the metal sheet extending over part of the rearmost 
horizontal portion 4 of the sheet 3 of the inclined region 5, and the forward- 
most horizontal region 6. 

The air-bag 10 also includes a front sheet or layer 12, at least part 13 of 
which is formed of a plastically deformable material, such as metal or plastic. 
The whole air-bag may be formed of metal or plastic layers, but in the 
described embodiment at least the part 13 of the layer 12 is a plastically 
deformable element. 

The front layer 12 again extends over part of the horizontal region 4 and 
part of the horizontal region 6, but spans across the void 8 defined by the 
horizontal region 4 and the inclined region 5. The part 13 of the upper-most 
layer 12 that is formed of plastically deformable material defines an inwardly 
directed protrusion 14 which extends into, and which at least partially fills, the 
void 7. The inwardly directed protrusion 14 is shown in perspective in 
Figure 2. The inwardly directed protrusion has a lower wall 15 which is 
substantially horizontal, a rearward wall 16 which is substantially vertical, and 
two side walls 17/18 which are also substantially vertical. In this embodiment, 
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the horizontal lower wall 15 has an upwardly directed projection 19 which is of 
elongate form and which extends transversely relative to the vehicle seat. 

The entire inflatable safely arrangement is covered with foam 
padding 20 and upholstery, and thus the safety arrangement, in ordinary use of 
the vehicle seat, is not detectable. 

Should an accident occur, the gas generator 9 will be actuated and gas 
will be injected into the interior of the air-bag 10. Thus gas will initially be 
injected into that part of the void 8 which is not filled by the inwardly directed 
protrusion 14. As gas is injected into the air-bag, the inwardly directed 
protrusion 14 becomes inverted or "pops-out" and, instead of protruding 
inwardly relative to the upper-most layer 12 of the air-bag, the protrusion 
extends outwardly. The protrusion now presents a generally outwardly directed 
upper wall 16, and a downwardly inclined front wall 15, the front wall 15 
presenting an outwardly directed projection 19, thus defining a recessed area 21 
located beneath the projection 19. It is to be understood that as the protrusion 
"pops-out", the lower wall 15 of the inwardly directed protrusion effectively 
rotates about its forward-most edge, so that the projection 19 follows an arcuate 
path. 

The arrangement is such that the recessed area 21 may "catch" part of 
the occupant of the seat, as the occupant of the seat tends to move forwardly. 
The rotational movement of the projection 19 as it follows the arcuate path 
assists in the "catching" of part of the seat occupant with the inflatable safety 
arrangement thus effectively minimising the risk of "submarining". 

Whilst, in the described embodiment, an air-bag is described as having 
two sheets or layers 11 and 12, it is to be appreciated that in a modified 
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embodiment of the invention, a single sheet of deformable material may 
secured to the underlying metal sheet 3 to form a volume that can be inflated. 



The inwardly directed protrusion may have any convenient shape which 
may be symmetric, as illustrated, or asymmetric. 

Whilst the invention has been described primarily with reference to a 
safety arrangement provided in a vehicle seat, the invention may find other 
applications, and thus the inflatable safety arrangement may be a side air-bag 
positioned in the door of a vehicle, a knee air-bag, a foot air-bag or, indeed, any 
other kind of air-bag that may have an off-set position relative to the occupant. 
In any of these locations, a rotational movement of part of the air-bag on 
inflation thereof may be of especial benefit. 

In the present Specification "comprises" means "includes or consists of 
and "comprising" means "including or consisting of. 

The features disclosed in the foregoing description, or the following 
Claims, or the accompanying drawings, expressed in their specific forms or in 
terms of a means for performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, separately, or in any 
combination of such features, be utilised for realising the invention in diverse 
forms thereof. 



CLAIMS: 
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1. An inflatable safety arrangement comprising an inflatable unit formed of 
at least one pre-formed plastically deformable element which forms part of the 
periphery of a chamber adapted to be inflated, there being a gas generator to 
supply gas to the chamber, the said plastically deformable element initially 
spanning across a void and having an inwardly directed protrusion, the 
protrusion at least partially filling the void, the arrangement being such that on 
actuation of the gas generator the inwardly directed protrusion will become an 
outwardly directed protrusion. 

2. An arrangement according to Claim 1 wherein the inwardly directed 
protrusion is provided with a projection, the arrangement being such that on 
actuation of the gas generator, the projection becomes an outwardly directed 
projection on the outwardly directed protrusion. 

3. An arrangement according to Claim 1 or Claim 2 wherein at least part of 
the protrusion effects a rotational movement as it moves from the inwardly 
directed condition to the outwardly directed condition. 

4. A safety arrangement according to any one of the preceding Claims 
wherein the plastically deformable element is formed of metal. 

5. An inflatable arrangement according to any one of Claims 1 to 3 wherein 
the plastically deformable element is formed of plastic. 
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6. A safety arrangement according to any one of the preceding Claims 
incorporated in a vehicle seat. 

7. A safety arrangement according to Claim 6 wherein the inflatable 
element is located within the squab of the seat towards the front edge of the 
seat. 

8. A safety arrangement substantially as herein described with reference to 
and as shown in the accompanying drawings. 

9. Any novel feature or combination of features disclosed herein. 
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